ABSTRACT The thermal dye double indicator dilution technique for estimating lung water was compared with gravimetric analyses in nine human subjects who were organ donors. As observed in animal studies, the thermal dye measurement of extravascular thermal volume (EVTV) consistently overestimated gravimetric extravascular lung water (EVLW), the mean (SEM) difference being 3-43 (0 59) ml/kg. In eight of the nine subjects the EVTV-343 ml/kg would yield an estimate of EVLW that would be from 3-23 ml/kg under to 3-37 ml/kg over the actual value EVLW at the 95% confidence limits. Reproducibility, assessed with the standard error of the mean percentage, suggested that a 15% change in EVTV can be reliably detected with repeated measurements. One subject was excluded from analysis because the EVTV measurement grossly underestimated its actual EVLW. This error was associated with regional injury observed on gross examination of the lung. Experimental and clinical evidence suggest that the thermal dye measurement provides a reliable estimate of lung water in diffuse pulmonary oedema states.
Clinical medicine currently has no reasonably quantitative method of evaluating pulmonary oedema. The constellation of signs and symptoms (crackles, dyspnoea, tachypnoea, cardiac gallops, tachycardia, wheezing, and pink frothy sputum) are either nonspecific or non-quantitative. Portable chest radiographs are often too insensitive to detect changes in lung water.' Changes in arterial oxygenation and lung compliance occur with pulmonary oedema, but are non-specific and change in other acute lung diseases, such as atelectasis or infection. The development of a technique for measuring extravascular lung water (EVLW) in vivo might prove to be clinically valuable as well as an important research tool. Such a technique would be particularly useful in the diagnosis of non-cardiogenic pulmonary oedema, where changes in alveolar-capillary membrane permeability occur. It might also be important as a measure of response to drugs, such as diuretics, which have considerable hazards (hypovolaemia, renal failure) if used inappropriately or arbitrarily without any quantifiable benefit. This study sought to compare the accuracy of the thermal dye double indicator measurement2 of extravascular thermal volume (EVTV) compared with that of gravimetrically determined lung water measurements in human subjects.
Methods
After institutional ethical approval and family consent, nine subjects who had been determined to be brain dead and had been accepted as organ donors were studied before removal of the organs. Eight had been victims of a motor vehicle accident and one of a gunshot wound to the head. One subject (No 8) had frothing pulmonary oedema at the time of study.
A 4F internal jugular central venous catheter and a 5F thermistor tipped femoral artery catheter were placed by the Seldinger technique. Arterial blood was sampled for blood gas analysis 20 minutes after the inspired oygen had been adjusted to 100%. EVTV measurements were made by injecting 10ml of cold (0°C) indocyanine green dye (4mg) rapidly into the superior vena cava. Blood was withdrawn (30 ml/min) by syringe pump ( 
Results
The human lung gravimetric data are shown in table 1. The mean (SEM) EVLW in the six subjects (Nos 1-6) who were apparently normal was 4 08 (0-43)ml/kg body weight. The EVDW for all nine subjects studied was 1 27 (0 08) g/kg body weight. Table 2 gives information on the subjects and physiological data obtained at the time of EVTV measurements. The time between EVTV measurement and lung removal was less than 260 minutes in all patients (mean (SEM) 164 (21) 
